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ﺑﺮﺳﻲ ﻋﻠﻞ ژﻧﺘﻴﻜﻲ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ  ﺳﺘﺎ ﺑﻮﺷﻬﺮ
ﻟﻬﻪ ﭘﺎﭘﺮ1، ﻣﻴﻼ ﺑﺴﻄﺎﻣﻲ 1، ﻛﺮ" ﻓﺮﻫﺎ2، ﻣﻌﺼﻮﻣﻪ ﺣﺴﻴﻨﻲ1، ﺳﻴﺪ ﺻﺪﻳﻘﻪ ﻋﺎﺑﺪﻳﻨﻲ1، ﻳﺪ ﺑﻬﻤﻦ1، ﻣﺮﺿﻴﻪ ﻣﺤﺴﻨﻲ3، ﺳﻮﺳﻦ 
ﺑﻨﻲ ﻫﺎﺷﻤﻲ 4، ﺳﺎﻧﺎ: 9ژﻧﮕﻲ4، ﻓﺮﺧﻨﺪ ﺑﻬﺠﺘﻲ5، ﻛﻴﻤﻴﺎ ﻛﻬﺮﻳﺰ6، *ﺣﺴﻴﻦ ﻧﺠﻢ (ﺑﺎ7
ﭼﻜﻴﺪ 
ﻫﺪ: ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ ﺷ ــﺪﻳﺪ ﺗﻘﺮﻳﺒًﺎ  ٪05 ﻣﻮ  ﻋﻠﺘﻲ ژﻧﺘﻴﻜﻲ ﻣﻲ ﺑﺎﺷﺪ. 
 ﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ ﻣﻨﻈﻮ 1 ﺑﻬﺘﺮ ﻳﻦ ﻋﻮﻣﻞ " ﻫﻢ ﭼﻨﻴﻦ ﻛﻤﻚ ﺑﻪ ﻧﺠﺎ$ ﻣﺸﺎ"! ژﻧﺘﻴﻜﻲ 
ﻣﺆﺛﺮﺗﺮ، ﻋﻮﻣﻞ ژﻧﺘﻴﻜﻲ ﻳﻦ ﺑﻴﻤﺎ  ﺳﺘﺎ8 ﺑﻮﺷﻬﺮ ﺑﺮﺳﻲ ﺷﺪ. 
 ﺑﺮﺳـﻲ:  ﻳﻦ ﭘﮋ"ﻫﺶ ﺗﻮﺻﻴﻔﻲ ﻛﻪ ? ﻧﻮ> ﻣﻄﺎﻟﻌﺎ= ﻣﻘﻄﻌﻲ ـ ﻛﺎﺑﺮ ﺳ ــﺖ، 
ﺑﺎ ﻛﻤﻚ ﺳ ــﺎ?ﻣﺎ8 ﺑﻬﺰﻳﺴ ــﺘﻲ ﺳ ــﺘﺎ8 ﺑﻮﺷ ــﻬﺮ ? ﺑﻴﻦ 002 ﺧﺎﻧﻮ!  " ﻓﺮ?ﻧﺪ ﻣﺒﺘﻼ ﺑﻪ 
ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ "  ﻳﺎ ﺑﻴﺸ ــﺘﺮ ﻛﻪ ﺑﻴﻤﺎ Oﻧﻬﺎ ﺗﻮﺳ ــﻂ ﭘﺰﺷﻚ ﺗﺄﻳﻴﺪ ﺷﺪ! ﺑﻮ، 96 ﺧﺎﻧﻮ! ﺑﺎ 
ﻛﻤﻚ "T ﻧﻤﻮﻧﻪ ﮔﻴﺮ ﺳﺎ! ﻧﺘﺨﺎR ﺷﺪﻧﺪ. ﺳﭙﺲ ? ﺗﻤﺎ$ ﻓﺮ ﺳﺎﻟﻢ " ﻣﺒﺘﻼ  ﺧﺎﻧﻮ! ﻫﺎ 
ﻧﺘﺨﺎR ﺷﺪ! ﺧﻮﻧﮕﻴﺮ ﺻﻮ= ﮔﺮﻓﺖ. 
ﻳﺎﻓﺘﻪ ﻫﺎ:  ﻫﻴﭻ ﻳﻚ ? ﻣﻮ ﺑﺮﺳ ــﻲ ﺷﺪ! ﻧﺎﻫﻨﺠﺎ ﻫﺎ ﻛﺮ"ﻣﻮ?"ﻣﻲ ﻣﺸﺎﻫﺪ! ﻧﺸﺪ. ﻳﻚ ﺧﺎﻧﻮ! 
ﭼﺎ ﻧﺸﺎﻧﮕﺎ8 ﻳﻜﺲ ﺷﻜﻨﻨﺪ! ﺑﻮ. ﭘﺲ ? ﺑﺮﺳﻲ ﻫﺎ Oﻧﺎﻟﻴﺰ ﭘﻴﻮﺳﺘﮕﻲ  81 ﺧﺎﻧﻮ!  ﻓﺮ?ﻧﺪ8 
ﻣﻴﻜﺮ"ﺳﻔﺎ_ ? ﻧﻮ> ﺗﻮ?"ﻣﻲ  ﻣﻐﻠﻮR "ﻟﻴﻪ، 6 ﺧﺎﻧﻮ! ﺑﻪ ﺟﺎﻳﮕﺎ! ﻫﺎ ﻣﺮﺑﻮﻃﻪ )$.ﺳﻲ.ﭘﻲ .چ( ﭘﻴﻮﺳﺘﮕﻲ 
ﻧﺸﺎ8 ﻧﺪ.  ﻳﻚ ﺧﺎﻧﻮ! ﭼﺎ ﻣﻴﻜﺮ"ﺳﻔﺎﻟﻲ ? ﻧﻮ> ﺳﻨﺪﻣﻲ ﺑﻮ. " ﺧﺎﻧﻮ! ﻣﻴﻜﺮ"ﺳﻔﺎ_ " ﻳﻚ 
ﺧﺎﻧﻮ! ﭼﺎ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ ? ﻧﻮ> ﻏﻴﺮ ﺳ ــﻨﺪﻣﻲ " ﻏﻴﺮ ﻣﻴﻜﺮ"ﺳ ــﻔﺎ_، ﻃﺮa ﺗﻮ` ﺗﻮ?"$ 
ﻏﺎﻟﺐ  ﻧﺸﺎ8 ﻧﺪ. 
ﻧﺘﻴﺠﻪ ﮔﻴﺮ: ﺑﺮﺳﺎd ﻧﺘﺎﻳﺞ ﺑﻪ ﺳﺖ Oﻣﺪ!  ﻳﻦ  ﺑﺮﺳﻲ ﻧﺎﺗﻮﻧﻲ ﻫﻨﻲ ﺑﺴﻴﺎ ﻫﺘﺮ"ژ8 ﻣﻲ ﺑﺎﺷﺪ " 
ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ ﺑﺎ ﺗﻮ` ﺗﻮ?"ﻣﻲ ﻣﻐﻠﻮR ﻫﻤﺮ! ﺑﺎ ﻛﺎﻫﺶ  ﻧﺪ?! " ﺳﺮ )ﻣﻴﻜﺮ"ﺳﻔﺎﻟﻲ( 
ﺻﺪ ﺑﺴﻴﺎ ?ﻳﺎ )٪90٫62( ? ﻣﻮ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ ژﻧﺘﻴﻜﻲ  ﺳﺘﺎ8 ﺑﻮﺷﻬﺮ  ﺑﻪ ﺧﻮ 
ﺧﺘﺼﺎe ! ﺳﺖ. 
ﻛﻠﻴﺪ ژ ﻫ ـﺎ: ﻧﺎﺗﻮﻧ ــﻲ ﻫﻨﻲ، ﻣﻴﻜﺮ"ﺳ ــﻔﺎﻟﻲ، ﻋﻠﻞ ژﻧﺘﻴﻜﻲ، ﺑﺮﺳ ــﻲ ﻛﺮ"ﻣﻮ?"ﻣ ــﻲ ، ﻧﺎﻫﻨﺠﺎ 
ﻣﺘﺎﺑﻮﻟﻴﻚ
1ـ ﻛﺎﺷﻨﺎﺳﻲ ﺷﺪ ژﻧﺘﻴﻚ ﻧﺴﺎﻧﻲ، ﻧﺸﮕﺎ 
ﻋﻠــﻮ# ﺑﻬﺰﻳﺴــﺘﻲ  ﺗﻮﻧﺒﺨﺸــﻲ، ﺗﻬﺮ، 
ﻳﺮ
2ـ ﻛﺎﺷﻨﺎﺳﻲ ﺷــﺪ ﻣﺪﻳﺮﻳــﺖ ﺗﻮﻧﺒﺨﺸــﻲ، 
ﺳﺎ(ﻣﺎ ﺑﻬﺰﻳﺴﺘﻲ ﺳﺘﺎ ﺑﻮﺷﻬﺮ، ﻳﺮ
3ـ ﻛﺎﺷﻨﺎﺳﻲ ﺷﺪ ﻋﻠﻮ# ﺳﻠﻮﻟﻲ  ﻣﻮﻟﻜﻮﻟﻲ، 
ﻧﺸــﮕﺎ ﻋﻠﻮ# ﺑﻬﺰﻳﺴــﺘﻲ  ﺗﻮﻧﺒﺨﺸﻲ، 
ﺗﻬﺮ، ﻳﺮ
4ـ ﻛﺎﺷﻨﺎ, +(ﻣﺎﻳﺸــﮕﺎ، ﻧﺸﮕﺎ ﻋﻠﻮ# 
ﺑﻬﺰﻳﺴﺘﻲ  ﺗﻮﻧﺒﺨﺸﻲ، ﺗﻬﺮ، ﻳﺮ
5ـ ﻛﺘــﺮ. ژﻧﺘﻴﻚ ﭘﺰﺷــﻜﻲ، ﺳــﺘﺎﻳﺎ 
ﻧﺸﮕﺎ ﻋﻠﻮ# ﺑﻬﺰﻳﺴﺘﻲ  ﺗﻮﻧﺒﺨﺸﻲ، 
ﺗﻬﺮ، ﻳﺮ
6ـ ﻣﺘﺨﺼﺺ ﻃﻔﺎ/، ﻧﺸــﻴﺎ ﻧﺸﮕﺎ 
ﻋﻠﻮ# ﺑﻬﺰﻳﺴﺘﻲ  ﺗﻮﻧﺒﺨﺸﻲ، ﺗﻬﺮ، 
ﻳﺮ
7ـ ﻛﺘــﺮ. ژﻧﺘﻴﻚ ﭘﺰﺷــﻜﻲ، ﺳــﺘﺎ 
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9? ﻧﻮﻳﺴﻨﺪ ﻣﺴﺌﻮ=: 
ﺗﻬﺮ، ﻳﻦ، ﺑﻠﻮ ﻧﺸﺠﻮ، ﺑﻦ ﺑﺴﺖ 
ﻛﻮﻛﻴﺎ، ﻧﺸﮕﺎ ﻋﻠﻮ# ﺑﻬﺰﻳﺴﺘﻲ 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ﻣﻘﺪﻣﻪ
ﻧﺠﻤ ــﻦ ﻧﺎﺗﻮﻧﺎﻳﻲ ﻫﺎ ﺗﻜﺎﻣﻠﻲ  ﻋﻘﻼﻧﻲ ﻣﺮﻳﻜﺎ1  ﺳ ــﺎ 0102 
ﺗﻌﺮﻳﻔﻲ ﺟﺪﻳﺪ  ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ  ﺑﻪ ﺻﻮ ﻳﺮ ﺋﻪ ﻧﻤﻮ: 
ﻧﺎﺗﻮﻧ ــﻲ ﻋﻘﻼﻧﻲ ﻧﻮﻋﻲ  ﻧﺎﺗﻮﻧﻲ ﺳ ــﺖ ﻛﻪ ﻣﺸ ــﺨﺼﻪ + ﺟﻮ 
ﻣﺤﺪﻳﺖ ﻫﺎﻳ ــﻲ ﻫﻢ  ﻋﻤﻠﻜﺮﻫﺎ ﻋﻘﻼﻧﻲ  ﻳﻌﻨﻲ ﺑﻬﺮ5 ﻫﻮﺷ ــﻲ 
)ﻛﻤﺘ ــﺮ  57-07( )ﻇﺮﻓﻴﺖ ﻫﺎ $ﻫﻨﻲ ﻣﺜﻞ ﻳﺎﮔﻴﺮ، ﺳ ــﺘﺪﻻ، 
ﺣﻞ ﻣﺴ ــﺄﻟﻪ ... (  ﻫﻢ  ﻓﺘﺎﻫﺎ ﻧﻄﺒﺎﻗﻲ ﺳ ــﺖ ﻛﻪ  ﺳﻨﻴﻦ 
ﻛﻤﺘﺮ  ﻫﺠﺪ5 ﺳ ــﺎﻟﮕﻲ ﻏﺎ ﺷﺪ5  ﺑﻄﻮ ﺋﻢ ﻣﻬﺎ ﻫﺎ ﻋﻤﻠﻲ 
 ﺟﺘﻤﺎﻋ ــﻲ ﻓﺮ  ﻣﺘﺄﺛﺮ ﻣﻲ ﻧﻤﺎﻳﺪ. ﺑﺮ ﺳ ــﺎR ﺑﺮﺳ ــﻲ ﻫﺎ ﻧﺠﺎQ 
ﺷ ــﺪ5، ﻋﻠﻞ ژﻧﺘﻴﻜﻲ ﻋﺎﻣﻞ ﺗﻘﺮﻳﺒًﺎ ٪07  ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﺎ $ﻫﻨﻲ 
ﻣﻲ ﺑﺎﺷ ــﻨﺪ)1(.  ٪05-04 ﻣﻮ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﺑﺪﻟﻴﻞ ﺧﺘﻼﻻ 
ﺗﻚ ژﻧ ــﻲ Y ﻣﻲ ﻫﻨﺪ. ﻳﻦ ﺧﺘﻼﻻ ﺑﺎﻋ ــﺚ ﻳﺠﺎ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ 
$ﻫﻨ ــﻲ ﺑﻪ ﺻﻮ ﺳ ــﻨﺪﻣﻲ )ﻫﻤﺮﻫﻲ ﺑﺪﺷ ــﻜﻠﻲ ﻫﺎ ﻣﺨﺘﻠﻒ ﺑﺎ 
ﺑﻴﻤﺎ(  ﻗﺒﻴﻞ ﺳ ــﻨﺪQ ﻳﻜﺲ ﺷﻜﻨﻨﺪ5  ﻳﺎ ﺧﺘﻼﻻ ﻣﺘﺎﺑﻮﻟﻴﻜﻲ 
 ﻳﺎ ﻏﻴﺮﺳﻨﺪﻣﻲ )ﺗﻨﻬﺎ ﺟﻮ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ( ﻣﻲ ﺷﻮﻧﺪ)3،2(. 
 ﻳ ــﻦ ﻣﻴ ــﺎ+ ﺧﺘ ــﻼﻻ ﻛﺮﻣﻮﻣﻲ ﻛﻪ ﺧﻮ ﺷ ــﺎﻣﻞ ﺧﺘﻼﻻ 
ﺷﻤﺎﺷﻲ  ﺳﺎﺧﺘﺎ )ﺣﺬ_ ﻫﺎ، ﻣﻀﺎﻋﻒ ﺷﺪﮔﻲ ﻫﺎ، ﻧﮕﻲ ﻫﺎ 
 ﺟﺎﺑﺠﺎﻳﻲ ﻫ ــﺎ( ﻫﺴ ــﺘﻨﺪ ﻋﺎﻣ ــﻞ ٪82-4 ﻣ ــﻮ ﻣﻲ ﺑﺎﺷ ــﻨﺪ)4(. 
ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ ﺑﻪ  ﺻﻮ ﺗﻮﻣﻲ  ﺑﺴﺘﻪ ﺑﻪ ﺟﻨﺲ ﺑﺮ 
ﻣﻲ ﻛﻨﺪ ﻛﻪ  ﻣﻮ  ﺑﻴﻤﺎ  ﺛﺮ ﺧﺘﻼ  ژ+ ﻫﺎ ﻗﻊ ﺑﺮ  
ﻛﺮﻣﻮQ ﻫﺎ ﻏﻴﺮﺟﻨﺴﻲ   ﻣﻮ Q  ﺛﺮ ﺧﺘﻼ  ژ+ ﻫﺎ 
ﻣﻮﺟ ــﻮ ﺑﺮ  ﻛﺮﻣﻮQ ﻫﺎ ﺟﻨﺴ ــﻲ ﻳﺠﺎ ﻣﻲ ﺷ ــﻮ)6،5(.  
ﺣﺪ ٪05  ﻣﻮ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ ﻏﻴﺮﺳﻨﺪﻣﻲ  ﺛﺮ ﺧﺘﻼ 
 ژ+ ﻫ ــﺎ ﻣﻮﺟﻮ ﺑﺮ  ﻛﺮﻣﻮQ ﻳﻜﺲ ﻳﺠﺎ ﻣﻲ ﺷ ــﻮﻧﺪ)7(. 
ﺣ ــﺪ 08 ژ+  ﻳﻦ ﺗﺒﺎe ﻧﻘ ــﺶ ﻧﺪ ﻛﻪ  ﻳﻦ ﺗﻌﺪ ﻳﻚ ژ+ 
_. Q. .1 2  ﺑﻴﺸ ــﺘﺮﻳﻦ ﻧﻘ ــﺶ  ﻳﺠﺎ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ 
ﭘﺲ  ﺗﺮﻳﺰﻣﻲ  12 ﻣﻲ ﺑﺎﺷﺪ)01-8(. ﻫﻤﺎﻧﮕﻮﻧﻪ ﻛﻪ ﺑﻴﺎ+ ﺷﺪ ﻋﻮﻣﻞ 
ژﻧﺘﻴﻜﻲ ﺑﺎ ﺗﻮj ﺗﻮﻣﻲ ﻣﻐﻠﻮh ﻋﺎﻣﻞ ﺻﺪ ﺑﺎﻻﻳﻲ  ﺑﻴﻤﺎ ﻫﺎ 
ﻣﻲ ﺑﺎﺷ ــﻨﺪ، ﻣﺎ ﺑﻪ ﻟﻴﻞ  ﺳﺘﺮR ﻧﺒﻮ+ ﺧﺎﻧﻮ5 ﻫﺎ ﻣﻨﺎﺳﺐ ﺟﻬﺖ 
ﺑﺮﺳﻲ ژﻧﺘﻴﻜﻲ  ﻫﺘﺮژ+ ﺑﻮ+ ﻳﺎ ﻳﻦ ﺑﻴﻤﺎ ﺗﺎ ﺑﻪ ﻣﺮ ژ+ ﻫﺎ  
ﺟﺎﻳﮕﺎ5 ﻫﺎ ﻧﺪﻛﻲ  ﻳﻦ ﺑﻄﻪ ﻣﺸﺨﺺ ﺷﺪ5 ﻧﺪ)61-11(. 
ﻣﻴﻜﺮﺳ ــﻔﺎﻟﻲ ﻟﻴﻪ3 ﻧﻮﻋﻲ  ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ ﺳﺖ ﻛﻪ ﺑﺪﻟﻴﻞ 
ﻛﺎﻫﺶ  ﺗﻌﺪ ﺳ ــﻠﻮ ﻫﺎ ﻣﻐ ــﺰ ﻳﺠﺎ ﻣﻲ ﮔ ــﺮ  ﻫﻤﺮ5 ﺑﺎ 
ﻛﺎﻫ ــﺶ  ﻧﺪ5  ﺳ ــﺮ ﺑﻴﺶ  3 ﺣﺪ ﻧﺤ ــﺮ_ ﻣﻌﻴﺎ ﻳﺮ 
ﻣﻴﺎﻧﮕﻴﻦ ﺳﺘﺎﻧﺪ ﺑﺮﺳﺎR ﺳﻦ  ﺟﻨﺲ ﺳﺖ. ﻳﻦ ﺧﺘﻼ  
ﺗ ــﻮj ﺗﻮﻣﻲ  ﻣﻐﻠﻮh 3 ﺑﻮ5  ﺑﺴ ــﻴﺎ ﻫﺘﺮژ+ ﻣﻲ ﺑﺎﺷ ــﺪ ﻛﻪ 
ﺣﺪ ٪51  ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﺎ $ﻫﻨﻲ  ﺷﺎﻣﻞ ﻣﻲ ﺷﻮ)81،71(. 
 ﻳﻦ ﺗﺒﺎe ﺗﺎﻛﻨﻮ+ ﻫﻔﺖ ﺟﺎﻳﮕﺎ5  ﻫﻔﺖ ژ+ ﺗﺸ ــﺨﻴﺺ 5 
ﺷ ــﺪ5 ﻧﺪ ﻛﻪ ﺑﺘﺮﺗﻴﺐ ﻋﺒﺎﺗﻨ ــﺪ : Q.ﺳ ــﻲ.ﭘﻲ.چ1 )ﺟﺎﻳﮕﺎ5 ژ+ 
ﻣﻴﻜﺮﺳﻔﺎﻟﻴﻦ4(، Q.ﺳﻲ.ﭘﻲ.چ2 )ﺟﺎﻳﮕﺎ5 ژ+ ﺑﻠﻴﻮ...265(، 
Q.ﺳ ــﻲ.ﭘﻲ.چ3 )ﺟﺎﻳ ــﮕﺎ5 ژ+ ﺳ ــﻲ..ﻛﻲ.5. ..ﭘﻲ.26(، 
Q.ﺳﻲ.ﭘﻲ.چ4 )ﺟﺎﻳﮕﺎ5 ژ+ ﺳ ــﻲ..ﭘﻲ.2517(، Q. ﺳﻲ.ﭘﻲ.چ5 
)ﺟﺎﻳﮕﺎ5 ژ+ .R.ﭘﻲ.Q8(، Q.ﺳﻲ.ﭘﻲ.چ6 )ﺟﺎﻳﮕﺎ5 ژ+ ﺳﻲ. . 
+. ﭘﻲ. ﺟﻲ9(  Q.ﺳ ــﻲ.ﭘﻲ.چ7 )ﺟﺎﻳﮕﺎ5 ژ+ R.ﺗﻲ..01( 
)12-91(. ﺑﺮﺳﺎR ﻧﺘﺎﻳﺞ ﺑﺮﺳﻲ ﻫﺎ ﻧﺠﺎQ ﺷﺪ5 ﻣﺸﺨﺺ ﺷﺪ5 
ﺳ ــﺖ ﻛﻪ ﻣﺤﺼ ــﻮﻻ ﭘﺮﺗﺌﻴﻨﻲ ﻳﻦ ژ+ ﻫ ــﺎ  ﻳﺠﺎ، ﺣﻔﻆ  
ﺟﻬﺖ ﻫﻲ r ﻫﺎ ﺗﻘﺴ ــﻴﻢ ﺳ ــﻠﻮﻟﻲ ﻃﻲ ﻣﻴﺘ ــﻮ ﻧﻘﺶ ﻧﺪ، 
ﺑﻨﺎﺑﺮﻳ ــﻦ ﺧﺘﻼ  ﻳﻦ ژ+ ﻫﺎ ﻣﻲ ﺗﻮﻧﺪ ﺑﺎﻋﺚ ﺗﻘﺴ ــﻴﻢ ﻧﺎﻣﺘﻘﺎ+ 
ﭘﻴﺶ ﺳ ــﺎ ﺳ ــﻠﻮ ﻫﺎ ﻋﺼﺒﻲ ﻃﻲ + ﺟﻨﻴﻨ ــﻲ   ﻧﺘﻴﺠﻪ 
ﻛﺎﻫﺶ  ﺗﻌﺪ ﻳﻦ ﺳﻠﻮ ﻫﺎ  ﻧﺪ5  ﺳﺮ ﺷﻮ)22-91(. 
ﺗﺤﻘﻴﻖ ﺣﺎﺿﺮ ﺑﺎ ﺗﻤﺮﻛﺰ ﺑﺮ ﺳﺘﺎ+ ﺑﻮﺷﻬﺮ ) ﺳﺘﺎ+ ﻫﺎ ﺟﻨﻮﺑﻲ ﻛﺸﻮ( 
ﻛﻪ  ﺟﻤﻌﻴﺘﻲ ﻫﺘﺮژ+  ﺻﺪ ﺑﺎﻻ u ﻫﺎ ﺧﻮﻳﺸﺎﻧﺪ 
ﻣﻲ ﺑﺎﺷﺪ،  ﺻﺪ ﺑﺮﺳ ــﻲ ﻋﻮﻣﻞ ژﻧﺘﻴﻜﻲ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ ﺑﺮ 
ﻣﺪ5 ﺳﺖ ﺗﺎ ﭘﺰﺷﻜﺎ+  ﻣﺸﺎﻳﻦ ژﻧﺘﻴﻚ ﺳﺘﺎ+  ﺟﻬﺖ ﭘﻴﺸﮕﻴﺮ 
 ﻛﻨﺘﺮ ﻣﻨﻄﻘﻲ ﺗﺮ ﻳﻦ ﺧﺘﻼ ﻳﺎ ﻧﻤﺎﻳﺪ. 
 ﺑﺮﺳﻲ
 ﻳ ــﻦ ﻣﻄﺎﻟﻌ ــﻪ ﭘ ــﺲ  ﺷﻨﺎﺳ ــﺎﻳﻲ ﺧﺎﻧﻮ5 ﻫ ــﺎ  ﻓﺮﻧﺪ 
ﻣﺒﺘﻼ ﺑﻪ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ  ﺳ ــﺘﺎ+ ﺑﻮﺷ ــﻬﺮ ﺑﺎ ﻛﻤﻚ ﺳ ــﺎﻣﺎ+ 
ﺑﻬﺰﻳﺴ ــﺘﻲ ﺳ ــﺘﺎ+، ﺗﻌﺪ 96 ﺧﺎﻧﻮ5  ﻧﻘﺎe ﻣﺨﺘﻠﻒ ﻳﻦ ﺳﺘﺎ+ 
ﻛﻪ  ﺗﻌﺪ  ﻓﺮﻧﺪ ﻣﺒﺘﻼ ﺑﻪ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ  ﻳﺎ ﺑﻴﺸ ــﺘﺮ 
)ﺟﻬ ــﺖ ﺣﺬ_ ﻋﻠﻞ ﻣﺤﻴﻄﻲ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ $ﻫﻨﻲ( ﺑﻮﻧﺪ، ﺑﻪ v 
ﻧﻤﻮﻧﻪ ﮔﻴﺮ ﺳ ــﺎ5 ﻧﺘﺨﺎh ﺷ ــﺪﻧﺪ. ﭘﺲ  ﻣﻀﺎء ﻓ ــﺮQ ﺿﺎﻳﺘﻨﺎﻣﻪ 
ﺷ ــﺮﻛﺖ  ﺗﺤﻘﻴﻖ ﺗﻮﺳ ــﻂ ﻟﺪﻳﻦ، ﻣﻌﺎﻳﻨﻪ ﺑﻴﻤ ــﺎ+، ﻧﺪ5 ﮔﻴﺮ 
 ﺳ ــﺮ  ﺳ ــﻢ ﺷ ــﺠﺮ5 ﺗﻮj  ﺗﻤﺎQ ﻋﻀﺎء ﺧﺎﻧﻮ5، ﺟﻬﺖ 
ﻧﺠﺎQ ﺑﺮﺳﻲ ﻫﺎ ﻣﻮﻟﻜﻮﻟﻲ ﻧﻤﻮﻧﻪ ﮔﻴﺮ ﺧﻮ+  ﻟﻮﻟﻪ ﺣﺎ ﺿﺪ 
ﻧﻌﻘﺎ ﺗﺎ11  ﺗﻬﻴﻪ ﻧﻤﻮﻧﻪ ﺧﻮ+ ﺣﺎ ﻫﭙﺎﻳﻦ21 ﺟﻬﺖ ﻛﺸﺖ ﺑﺮ 
ﻣﺎﻳﺸﺎ ﻛﺮﻣﻮﻣﻲ    ﻳﻚ ﻣﺒﺘﻼ  ﺧﺎﻧﻮ5 ﻫﺎ ﻛﺎﻧﺪﻳﺪ ﻧﺠﺎQ 
ﺷ ــﺪ. ﻫﻢ ﭼﻨﻴﻦ  ﺗﻤﺎﻣﻲ ﻓﺮ ﭘﺮﺑﺎﻧﺪ ﻧﻤﻮﻧﻪ ﺧﻮ+ ﺧﺸﻚ ﺷﺪ5 ﺑﺮ 
 ﻛﺎﻏﺬ ﺗﻤﻦ31 ﺟﻬﺖ ﺑﺮﺳ ــﻲ ﻫﺎ ﻣﺘﺎﺑﻮﻟﻴﻚ ﺗﻬﻴﻪ ﺷ ــﺪ. ﭘﺲ 
 ﻛﺸ ــﺖ ﺳ ــﻠﻮ ﻫﺎ ﺧﻮﻧﻲ ﺗﺎ5 ﺟﻤﻊ  ﺷ ــﺪ5  ﻫﭙﺎﻳﻦ  
ﻧﺠ ــﺎQ ﻧﻮﺑﻨﺪ ﺟﻲ ﺑﺎ ﻗﺪ ﺗﻔﻜﻴﻚ ﺑﺎﻻ41، ﻛﺮﻣﻮQ ﻫﺎ ﺟﻬﺖ 
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ﺟﺪ 1- 
ﻃﻼﻋﺎ ﺑﻪ 	ﺳﺖ ﻣﺪ 
 ﺑﺮﺳﻲ 96 ﺧﺎﻧﻮ
	 ﺑﻮﺷﻬﺮ

ﺧﺘﻼﻻ ﺷﻤﺎﺷﻲ  ﺳﺎﺧﺘﺎ ﻳﺮ ﻣﻴﻜﺮﺳﻜﻮپ ﻧﻮ ﺑﺮﺳﻲ 
ﺷ ــﺪﻧﺪ. ﺑﺎ ﻛﻤﻚ 2 
ﻛﻨﺶ ﻧﺠﻴﺮ 
 ﭘﻠﻴﻤﺮ 
 )ﭘﻲ.ﺳ ــﻲ.(1 
 ﺳ ــﺎﺗﺮ< ﺑﻼﺗﻴﻨﮓ2 ﻧﻤﻮﻧﻪ ﻫﺎ ﺟﻬﺖ ﺳﻨﺪ5 
ﻳﻜﺲ ﺷﻜﻨﻨﺪ ﺑﺮﺳﻲ 
ﺷ ــﺪﻧﺪ. ﻧﻤﻮﻧﻪ ﻫﺎ ﺧﺸﻚ ﺷ ــﺪ ﺑﺮ  ﻛﺎﻏﺬ 
ﺗﻤﻦ ﺟﻬﺖ 03 

ﺧﺘ ــﻼ ﺷ ــﺎﻳﻊ ﻣﺘﺎﺑﻮﻟﻴﻜﻲ ﻫﻤﺮ
 ﺑﺎ ﻋﻘﺐ ﻣﺎﻧﺪﮔ ــﻲ Cﻫﻨﻲ 
 ﺟﻤﻠﻪ 
ﺑﻴﻤﺎ ﺷ ــﺮﺑﺖ 
ﻓﺮ
3  ﻛﻤﺒﻮ	 ﻧﺰﻳﻢ ﺳﻴﻞ ﻛﻮﻧﺰﻳﻢ  	ﻫﻴﺪژﻧﺎ 

ﺳﻴﺪﻫﺎ ﭼﺮQ ﻧﺠﻴﺮ ﻣﺘﻮﺳﻂ4 
ﻧﺠﺎ5 ﮔﺮﻓﺖ. 
ﺑﺮ
 ﺑﺮﺳﻲ ﺟﺎﻳﮕﺎ ﻫﺎ ﻣﻴﻜﺮﺳ ــﻔﺎﻟﻲ 
 2 ﻧﺎﻟﻴﺰ ﭘﻴﻮﺳﺘﮕﻲ 
ﺑﻬﺮ ﮔﺮﻓﺘﻪ ﻣﻲ ﺷ ــﻮ	 ﻛﻪ ﺷ ــﻲ ﻏﻴﺮ ﻣﺴ ــﺘﻘﻴﻢ ﺑﻮ	  
 ﻧﻘﺸﻪ ﻳﺎﺑﻲ 
ﺑﺮ
ﺳ ــﺎV ﻫﻤﻮﻳﮕﻮﺳﻴﺘﻲ5 
ﺳﺘﻔﺎ	 ﻣﻲ ﻛﻨﺪ. 
ﺳ ــﺎV 
ﻳﻦ 2 ﺑﺮ 
ﺗ ــﻮ
[ ﻗﺴ ــﻤﺘﻲ 





<، ﺑﻪ 	ﻟﻴﻞ 
	
\ ﺧﻮﻳﺸ ــﺎﻧﺪ ﻣﻲ ﺑﺎﺷ ــﺪ. 	 
ﻳﻦ 2 
ﭘﻴﻮﺳ ــﺘﮕﻲ ﻧﺸﺎﻧﮕﺮ ﻫﺎ ﺗﻜﺮ
 ﻛﻮﺗﺎ ﭘﺸ ــﺖ ﺳﺮ ﻫﻢ )ﺗﻜﺮ
ﻫﺎ 
	، ﺳ ــﻪ  ﭼﻬﺎ ﻧﻮﻛﻠﺌﻮﺗﻴ ــﺪ(  ﻳﺎ ﻫﻤﺎ< 
V.ﺗ ــﻲ. ﻣﺎﻛﺮﻫﺎ6 ﺑﺎ 
ژ< ﻫﺎ ﺟﻬﺶ ﻳﺎﻓﺘﻪ ﻋﺎﻣﻞ ﺑﻴﻤﺎ ﺑﺮﺳﻲ ﻣﻲ ﺷﻮ	. ﻻﻣﻪ 
ﻳﻦ 2 

ﻧﺘﺨﺎQ ﻧﺸ ــﺎﻧﮕﺮﻫﺎ ﻣﻨﺎﺳﺐ ﺑﺎ ﻓﺎﺻﻠﻪ ژﻧﺘﻴﻜﻲ ﻛﻤﺘﺮ 
 ﻳﻚ ﺳﺎﻧﺘﻲ 
ﻣﻮﮔﺎ<7  ﺗﺮﺟﻴﺤﺎ ًﻫﺮﭼﻪ ﻧﺰ	ﻳﻜﺘﺮ ﺑﻪ ژ< ﻣﻮ	 ﺑﺮﺳ ــﻲ  	

 
ﻫﺘﺮژﻧﻴﺴﻴﺘﻲ ﻣﻨﺎﺳﺐ 	 ﺟﻤﻌﻴﺖ ﻣﻮ	 ﺑﺮﺳﻲ ﻣﻲ ﺑﺎﺷﺪ. ﺑﺮ
ﺳﺎV 
ﻣﻮ






ﻧﺸ ــﮕﺎ ﻛﺎﻟﻴﻔﺮﻧﻴﺎ9، ﺑﻨﻴﺎ	 ﺗﺤﻘﻴﻘﺎ ﭘﺰﺷﻜﻲ 
ﻣﺎ2 ﻓﻴﻠﺪ  ﻣﺮﻛﺰ ژﻧﺘﻴﻚ ﭘﺰﺷ ــﻜﻲ01 ﺟﻬﺖ ﻳﺎﻓﺘﻦ ﻧﺸ ــﺎﻧﮕﺮ ﻫﺎ 
ﻣﻨﺎﺳ ــﺐ ﺑﺮﺳ ــﻲ ﺷ ــﺪﻧﺪ  ﭘﺲ 
 
ﻧﺠﺎ5 ﺑﺮﺳ ــﻲ ﻫﺘﺮژﻧﻴﺴﻴﺘﻲ 
ﻣﺎﻛﺮﻫﺎ ﻛﺎﻧﺪﻳﺪ 	 ﺟﻤﻌﻴﺖ ﻣﻮ	 ﺑﺮﺳﻲ، 	 ﻧﻬﺎﻳﺖ ﺣﺪ	 07 
ﻧﺸﺎﻧﮕﺮ)
V.ﺗﻲ.( ﺟﻬﺖ ﺑﺮﺳ ــﻲ ﻧﺎﻟﻴﺰ ﭘﻴﻮﺳﺘﮕﻲ ﻫﻔﺖ ﺟﺎﻳﮕﺎ 
ژﻧﺘﻴﻜﻲ ﺷ ــﻨﺎﺧﺘﻪ ﺷﺪ ﻣﻴﻜﺮﺳﻔﺎﻟﻲ ﺑﺎ ﻛﻤﻚ ﭘﻲ.ﺳﻲ..  ﺑﺮﺳﻲ 




ﻳ ــﻦ ﻣﻄﺎﻟﻌﻪ 96 ﺧﺎﻧ ــﻮ
	 ﺑﻮﺷ ــﻬﺮ 	

 	 ﻓﺮﻧﺪ ﻣﺒﺘﻼ ﺑﻪ 
ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ Cﻫﻨﻲ  ﺑﻴﺸ ــﺘﺮ )ﻛﻞ ﺑﻴﻤﺎ





	 ﻫﺎ 	 ﺟﺪ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 ﺧﻮ< ﺧﺸ ــﻚ ﺷ ــﺪ 
ﺑﺮ  ﻛﺎﻏﺬ 
ﺗﻤﻦ 
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ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ  ﺛﺮ ﺧﺘﻼﻻ ﻣﺘﺎﺑﻮﻟﻴﻚ ﻛﻤﺘﺮ  ٪5 ﺗﺨﻤﻴﻦ 
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ﺑﺮﺳ ــﻲ 81 ﺧﺎﻧﻮ, )٪90٫62( ﭼﺎ ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ (ﻟﻴﻪ ﺑﻮﻧﺪ. 
 ﻣﻘﺎﻳﺴ ــﻪ ﺑﺎ ﺳﺎﻳﺮ ﺑﺮﺳ ــﻲ ﻫﺎ4 ﻣﺸ ــﺎﺑﻪ ﻳﻦ ﻧﺘﻴﺠﻪ ﻧﺸﺎI ﻫﻨﺪ, 
ﺻﺪ ﺑﺴ ــﻴﺎ ﻳﺎ ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ (ﻟﻴﻪ  ﺟﻤﻌﻴﺖ ﺳﺘﺎI ﺑﻮﺷﻬﺮ 
ﻣﻲ ﺑﺎﺷ ــﺪ)92،82(. ﻗﺎﺑﻞ ﺗﻮﺟﻪ ﺳﺖ ﻛﻪ 2 ﺧﺎﻧﻮ, )٪9٫2(  96 
ﺧﺎﻧﻮ, ﻟﮕﻮ4 ﺗﻮN ﺗﻮ(ﻣﻲ ﻏﺎﻟﺐ  ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ  ﻧﺸ ــﺎI 
ﻧﺪ. ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ  ﻏﻠﺐ ﻣ ــﻮ 4 ﻃﺮP ﺗﻮN ﺗﻮ(? 
ﻣﻐﻠﻮT ﻣﻲ ﺑﺎﺷﺪ)03(. (ﺑﺮ ( ﻫﻤﻜﺎI ﭼﻬﺎ ﻣﻮ  ﻳﻦ ﻧﻮR 
ﺗﻮN ﻧﺎ  ﻣﻴﻜﺮ(ﺳﻔﺎﻟﻲ   ﺳﺎX 9791 ﮔﺰV ﻧﻤﻮﻧﺪ)03(. 
 ﻳﻚ ﺧﺎﻧﻮ, ﻧﻴﺰ ﻧﻮﻋﻲ ﺳ ــﻨﺪ? ﻫﻤﺮ, ﺑﺎ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ ( 
ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ ﺑﻪ ﻧﺎ? ﻧﺎﻳﻤﺨﻦ ﺷﻨﺎﺳﺎﻳﻲ ﺷ ــﺪ ﻛﻪ ﺑﺎﻻﺗﺮﻳﻦ ﻓﺮ(ﻧﻲ 
ﺟﻬﺶ  ژI ﻋﺎﻣﻞ ﻳﻦ ﺳﻨﺪ? )I.ﺑﻲ.Y1(  ﺳﻠﻮ(ﻧﻲ ﮔﺰV 
ﺷﺪ, ﺳﺖ)13(. 
ﻫﺠ ــﺪ, ﺧﺎﻧﻮ, )٪27٫58(  12 ﺧﺎﻧﻮ, ﻣﺒﺘﻼ ﺑﻪ ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ، 
ﻟﮕﻮ4 ﺗﻮN ﺗﻮ(? ﻣﻐﻠﻮT  ﻧﺸ ــﺎI ﻧﺪ. ﻳﻦ ﺧﺎﻧﻮ, ﻫﺎ ﻛﺜﺮ ً
4 (^ ﺧﻮﻳﺸﺎ(ﻧﺪ4 ( ﺗﻌﺪ ﺑﻴﻤﺎ ﺑﻴﺶ  ( ﻧﻔﺮ ﻣﻲ ﺑﺎﺷﻨﺪ 
ﻛﻪ _ﻧﻬﺎ  ﺑﺮ4 ﺑﺮﺳﻲ _ﻧﺎﻟﻴﺰ ﭘﻴﻮﺳﺘﮕﻲ ﻛﺎﻧﺪﻳﺪﻫﺎﻳﻲ ﻣﻨﺎﺳﺐ ﻣﻲ ﻛﻨﺪ. 
ﭘﺲ  ﻧﺠﺎ? ﺑﺮﺳ ــﻲ _ﻧﺎﻟﻴﺰ ﭘﻴﻮﺳ ــﺘﮕﻲ  ﻳ ــﻦ 81 ﺧﺎﻧﻮ, ﺑﺮ4 
ﺟﺎﻳﮕﺎ, ﻫﺎ4 ژﻧﻲ ﺗﻮ(? ﻣﻐﻠﻮT )?.ﺳﻲ.ﭘﻲ.چ.7-1( ﻳﻚ ﺧﺎﻧﻮ, 
ﺑ ــﻪ ﺟﺎﻳﮕﺎ, ?. ﺳ ــﻲ.ﭘﻲ.چ2، ﭼﻬ ــﺎ ﺧﺎﻧﻮ, ﺑﻪ ﺟﺎﻳﮕﺎ, ?.ﺳ ــﻲ.
ﭘﻲ.چ.5 (  ﻳﻚ ﺧﺎﻧﻮ, ﺑﻪ ﺟﺎﻳﮕﺎ, ?.ﺳﻲ.ﭘﻲ.چ7 ﭘﻴﻮﺳﺘﮕﻲ ﻧﺸﺎI 
ﻧﺪ. ﺑﻨﺎﺑﺮﻳﻦ ﺟﺎﻳﮕﺎ, ?.ﺳﻲ.ﭘﻲ.چ5 ﺑﻴﺸﺘﺮﻳﻦ ﻓﺮ(ﻧﻲ  ﻫﻤﺎﻧﻨﺪ 
ﺑﺮﺳﻲ ﻫﺎ4 ﻗﺒﻠﻲ ﺑﻪ ﺧﻮ ﺧﺘﺼﺎb ﻣﻲ ﻫﺪ. ﻓﺮ(ﻧﻲ ﺟﺎﻳﮕﺎ, ﻫﺎ4 
2 ( 7 )ﻫﺮ ﻛﺪ? ٪5٫5(  ﻳﻦ ﺟﻤﻌﻴﺖ ﻣﺴﺎ(4 ﻣﻲ ﺑﺎﺷﺪ. 
 ﺑﺮﺳﻲ ﻫﺎ4 ﻧﺠﺎ? ﺷﺪ,  ﺟﻤﻌﻴﺖ ﻫﺎ4 ﻣﺨﺘﻠﻒ،  ﻛﻞ ﺟﺎﻳﮕﺎ, 
?. ﺳﻲ.ﭘﻲ.چ5 ﺗﻘﺮﻳﺒًﺎ ﻋﺎﻣﻞ ﺑﺮ( ﻧﺼﻒ ﻣﻮ ﻣﻴﻜﺮ(ﺳﻔﺎﻟﻲ (ﻟﻴﻪ 
ﺑﻮ, ( ﭘﺲ  _I ?.ﺳ ــﻲ.ﭘﻲ.چ2 ﺑﻴﺸ ــﺘﺮﻳﻦ ﻓﺮ(ﻧ ــﻲ   ﺑﻴﻦ 
ﻋﻮﻣﻞ ﻳﺠ ــﺎ ﻛﻨﻨﺪ, ﺑﻴﻤﺎ4 ﺑ ــﻪ ﺧﻮ ﺧﺘﺼ ــﺎb ﻣﻲ ﻫﺪ)23(. 
ﺑﺮﺳ ــﺎY ﺑﺮﺳ ــﻲ ﻧﺠﺎ? ﺷﺪ,  ﺟﻤﻌﻴﺖ ﭘﺎﻛﺴ ــﺘﺎﻧﻲ، ﭘﺲ  ?. 
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ﻧﺪ)92(.  ﻳﻦ ﻣﻄﺎﻟﻌﻪ 81 ﺧﺎﻧﻮ,  65 ﺧﺎﻧﻮ, ﺑﻪ ﻫﻴﭽﻜﺪ? 
 ﺟﺎﻳﮕﺎ, ﻫﺎ4 ﺑﺮﺳ ــﻲ ﺷﺪ, ﭘﻴﻮﺳﺘﮕﻲ ﻧﺪﺷﺘﻨﺪ)92(.  ﺑﺮﺳﻲ 
ﻧﺠ ــﺎ? ﺷ ــﺪ,  211 ﺧﺎﻧﻮ, 4 ﻣﻴﻜﺮ(ﺳ ــﻔﺎX ﻳﺮﻧ ــﻲ ﺑﻪ ﺗﺮﺗﻴﺐ 
?.ﺳﻲ.ﭘﻲ.چ5، ?.ﺳﻲ.ﭘﻲ.چ1، ?. ﺳﻲ.ﭘﻲ.چ2، ?.ﺳﻲ.ﭘﻲ.چ6، 
?.ﺳ ــﻲ.ﭘﻲ.چ7 ﺑﻴﺸ ــﺘﺮﻳﻦ ﻓﺮ(ﻧﻲ   ﺑﻴﻦ ﺟﺎﻳﮕﺎ, ﻫﺎ4 ﻋﺎﻣﻞ 
ﺑﻴﻤﺎ4 ﺑﻪ ﺧﻮ ﺧﺘﺼﺎb ﻣﻲ ﻫﻨﺪ،  ﺣﺎﻟﻴﻜﻪ ﺳ ــﺎﻳﺮ 18 ﺧﺎﻧﻮ, 
ﺑﻪ ﻫﻴﭻ ﺟﺎﻳﮕﺎﻫﻲ ﭘﻴﻮﺳ ــﺘﮕﻲ ﻧﺸﺎI ﻧﺪﻧﺪ)82(.  ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ 
21 ﺧﺎﻧﻮ, )٪76٫66( ﺑﻪ ﻫﻴﭽﻜﺪ?  ﺟﺎﻳﮕﺎ, ﻫﺎ4 ?.ﺳ ــﻲ.ﭘﻲ.چ 
ﭘﻴﻮﺳﺘﮕﻲ ﻧﺸﺎI ﻧﺪﻧﺪ. 
ﺑﺎﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﻳﺞ ﺑﻪ ﺳ ــﺖ _ﻣﺪ,  ﻳﻦ ﻣﻄﺎﻟﻌﻪ ( ﻣﻄﺎﻟﻌﺎ ﭘﻴﺸﻴﻦ 
ﺗﻮﺻﻴﻪ ﻣﻲ ﮔﺮ ﻛﻪ ﺑﺮﺳﻲ ﻫﺎ4 ﺑﻴﺸﺘﺮ4 ﺑﺎ ﻛﻤﻚ (V ﻫﺎ4 ﺳﺮﻳﻊ 
( ﻗﻴﻖ ﻣﻮﺟﻮ، ﺟﻬﺖ ﺗﺸ ــﺨﻴﺺ ﻋﻠ ــﺖ ﺑﻴﻤﺎ4  ﺧﺎﻧﻮ, ﻫﺎﻳﻲ 
ﻧﺠﺎ? ﮔﺮ ﻛﻪ ﺑﻪ ﺟﺎﻳﮕﺎ, ﻫﺎ4 ﻣﻮﺟﻮ ﭘﻴﻮﺳﺘﮕﻲ ﻧﺸﺎI ﻧﺪ, ﻧﺪ. 
ﻧﺘﻴﺠﻪ ﮔﻴﺮ
ﺑﺮﺳﺎY ﻧﺘﺎﻳﺞ ﺑﻪ ﺳﺖ _ﻣﺪ, ﻣﺸﺨﺺ ﮔﺮﻳﺪ ﻛﻪ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ ﻫﻨﻲ 
ﻫﻤﺮ, ﺑﺎ ﻣﻴﻜﺮ(ﺳ ــﻔﺎﻟﻲ ﺻﺪ ﺑﺎﻻﻳﻲ )٪34٫03(  ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ 
ﻫﻨﻲ   ﺳ ــﺘﺎI ﺑﻮﺷ ــﻬﺮ ﺑﻪ ﺧﻮ ﺧﺘﺼﺎb ﻣﻲ ﻫﺪ. ﻫﻢ ﭼﻨﻴﻦ 
ﺑﺮﺳﺎY ﻳﻦ ﻧﺘﺎﻳﺞ ﻣﺸﺨﺺ ﮔﺮﻳﺪ ﻛﻪ ﻳﻦ ﺑﻴﻤﺎ4  ﺟﻤﻌﻴﺖ ﻳﻦ 
ﺳﺘﺎI ﺟﻨﻮﺑﻲ ﻳﺮI ﺑﺴ ــﻴﺎ ﻫﺘﺮ(ژI ﺑﻮ, ﻛﻪ ﻳﻦ ﺟﻤﻌﻴﺖ  ﺑﺮ4 
ﺑﺮﺳﻲ ﻫﺎ4 ﺑﻴﺸﺘﺮ ﺟﻬﺖ ﻣﺸﺨﺺ ﻧﻤﻮI ﺟﺎﻳﮕﺎ, ﻫﺎ4 ﺟﺪﻳﺪ ﻋﺎﻣﻞ 
ﺑﻴﻤﺎ4 ،ﻛﺎﻧﺪﻳﺪ4 ﻣﻨﺎﺳ ــﺐ ﻣﻲ ﻧﻤﺎﻳﺪ. ﻫﻢ ﭼﻨﻴﻦ ﺧﺘﻼﻻ ﻣﺘﺎﺑﻮﻟﻴﻚ 
 ﻳﻦ ﺳ ــﺘﺎI ﺻﺪ ﺑﺴ ــﻴﺎ ﭘﺎﻳﻴﻨﻲ  ﻋﻠﻞ ژﻧﺘﻴﻜﻲ ﻋﻘﺐ ﻣﺎﻧﺪﮔﻲ 
ﻫﻨﻲ  ﺗﺸﻜﻴﻞ ﻣﻲ ﻫﺪ. 
ﺗﺸﻜﺮ  ﻗﺪﻧﻲ
 ﭘﺎﻳ ــﺎI  ﻫﻤﻜﺎ4 ﻫﺎ4 ﺻﻤﻴﻤﺎﻧﻪ ﺳ ــﺎﻣﺎI ﺑﻬﺰﻳﺴ ــﺘﻲ ﺳ ــﺘﺎI 
ﺑﻮﺷﻬﺮ ( ﺳﺮﻛﺎﺧﺎﻧﻢ ﻛﺮ? ﻓﺮﻫﺎ4 ﻗﺪﻧﻲ ﻣﻲ ﮔﺮ. ﻫﻢ ﭼﻨﻴﻦ  
ﺧﺎﻧﻮ, ﻫﺎ4 ﺷﺮﻛﺖ ﻛﻨﻨﺪ,  ﻳﻦ ﻣﻄﺎﻟﻌﻪ ( ﻛﺎﻛﻨﺎI ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎ 
ژﻧﺘﻴﻚ ﻧﺸﮕﺎ, ﻋﻠﻮ? ﺑﻬﺰﻳﺴﺘﻲ ( ﺗﻮﻧﺒﺨﺸﻲ ﺗﻬﺮI ﺗﺸﻜﺮ ﻣﻲ ﮔﺮ. 
ﻧﺘﺎﻳﺞ ﺣﺎﺻﻞ  ﻳﻦ ﺑﺮﺳ ــﻲ ﻫﺎ ﺟﻬﺖ ﻛﻤﻚ ﺑﻪ ﭘﻴﺸﮕﻴﺮ4  ﺑﺮ( 
ﻣﺠﺪ ﺑﻴﻤﺎ4 ( ﻧﺠﺎ? ﻣﺸﺎ(, ژﻧﺘﻴﻜﻲ ﺑﺮ4 ﺧﺎﻧﻮ, ﻫﺎ4 ﮔﻴﺮ ﺑﻪ 
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Objective: About 50% of severe to profound intellectual 
disabilities (ID) are caused by genetic factors. In this study 
we decided to investigate the genetic causes of ID in 69 
Bushehrian families to provide information for genetic 
counseling, carrier detection, and prenatal diagnosis. 
Materials & Methods: In this study we excluded known 
chromosomal abnormalities. The majority of families had more 
than two affected individuals. Karyotyping for each proband 
with physical malformations was performed. One affected 
member from each family was tested for FMR1 mutation and 
metabolic screening. Families with ID and primary microcephaly 
were checked for 7 known MCPH genes by linkage analysis. 
Results: Chromosomal abnormality was not found in any of 
the families. One family had full mutation of CGG repeat of 
Fragile-X syndrome. Six out of 18 families with MCPH showed 
linkage to one of the MCPH loci. One family had a syndrome 
associated with microcephaly. Two families with microcephaly 
and one family with a non-syndromic form of mental retardation 
without microcephaly showed an autosomal dominant mode of 
inheritance. 
Conclusion: According to our results genetic causes of ID are very 
heterogeneous and autosomal recessive primary microcephaly 
has an extremely high prevalence (26.09%) in Bushehr province 
of Iran. 
Key words: Intellectual disabilities, Microcephaly, Genetic 
causes, Chromosomal abnormalities, Metabolic abnormalities 
